Objective We evaluated the relationship between somatic symptoms and depressive conditions among patients visiting the general medicine clinic of a university hospital. Methods We distributed interview forms to 332 consecutive patients who visited our clinic for the first time between March and July 2011. Somatic symptoms were rated using a symptom checklist, and depressive conditions were evaluated using the Zung Self-Rating Depression Scale (SDS). We categorized and compared 2 groups of patients: patients with an SDS score of more than 48 (depressive group) and patients with an SDS score of less than 48 (non-depressive group). Results A total of 284 (85.5%) patients returned the forms. The SDS scores were obtained from the forms of 182 patients (64.1%). The average age of these 182 patients was 46.5±18.04 years. The mean number of checked symptoms was 4.3±3.03, and the most common symptom was general fatigue (n=106; 58.2%). The number of checked symptoms in the survey was higher in the depressive group patients than in the nondepressive group patients. Multiple logistic regression analysis indicated that general fatigue, headache, and sleeping problems were significant dependent variables which were related to depressive conditions. We defined these 3 symptoms as depression-related somatic symptoms (DRSS). On a receiver-operating characteristic curve, the optimal cutoff scores were 2 of 3 DRSS and 4 of 20 somatic symptoms. Conclusion General physicians should consider possible depressive conditions when patients have 2 or more DRSS or 4 or more somatic symptoms.
Introduction
Depression is a common mental disorder with a reported prevalence of 2.7-9.3% (1) . In some outpatient settings, such as a menopausal clinic (2) , smoking cessation clinic (3), or emergency department (4), the prevalence of depressive conditions has been reported to be high, similar to that previously described in a general medicine clinic (5). the general medicine clinic of our hospital.
Materials and Methods
The subjects were 332 Japanese patients who visited the general medicine clinic of our hospital for the first time between March and July 2011. After obtaining written informed consent, each patient was requested to complete an interview form consisting of SDS questions and a symptom checklist, excluding those who were severely ill or required emergency treatment. Participants were then requested to submit the form to an attending doctor before the initial medical examination.
We used the Japanese version of the SDS developed by Fukuda and Kobayashi in 1983 (12) . Its usefulness has since been reported in various clinical settings in Japan (2, 3, 13, 14) . The SDS scale consists of 20 items, as shown in Table 1 . Patients chose their answer to each item from 4 categories: always, often, sometimes, or rarely. The total score was the sum of the 20 items. If 1 or 2 items were not answered, total scores were calculated by multiplying the raw scores of 19 or 18 items by 1.05 or 1.11, respectively. The SDS scores ranged from 20 to 80, and were interpreted as follows: less than 40, no evidence of depressive condition; 40-47, mild; 48-55, moderate; greater than 56, severe (14) .
We developed a symptom checklist which rated 20 common symptoms based on a previous report (15) ( Table 2) . Patients could check as many symptoms as they had recently experienced. We then counted the number of checked symptoms.
We collected patient data regarding age, sex, chief complaints, history of mental disorders, and clinical diagnosis from the medical records 1 to 3 months after the initial visit. We categorized patients with moderate or severe depressive conditions into a depressed group. Patients with an SDS History of mental disorders; n (%)
Patients with medical referral letters; n (%)
Number of checked symptoms; mean (SD) score of less than 48 who showed no evidence of depressive conditions or mild depressive conditions were categorized into a non-depressed group. The chi-square test was used for identifying categorical variables and the Mann-Whitney Utest was used for comparisons of continuous variables between the 2 groups on bivariate analysis. We performed multivariate analysis using non-conditional logistic regression to determine which symptoms were independently associated with depressive conditions. We determined significant dependent variables and defined them as depression-related somatic symptoms (DRSS). In addition, we calculated a receiver-operating characteristic (ROC) curve for indexes to predict depressive conditions, and analyzed the relationship between the numbers of somatic symptoms and depressive conditions, and between the numbers of DRSS and depressive conditions. Analysis was performed using JMP statistical software for Windows, Version 9 (SAS Institute, Cary, NC, USA). A P-value of less than 0.05 was considered to indicate a statistically significant difference.
Results

Patient profiles
Among the 332 patients who received the interview forms, 284 patients (85.5%) returned them to the doctors. A total of 152 patients answered all 20 items of the SDS, 22 patients answered 19 items, and 8 patients answered 18 items. Thus, the scores were calculated on the basis of a total of 182 forms (64.1%). The demographic data of the 182 patients are summarized in Table 3 .
SDS scores
The mean SDS score was 39.9±10.66. Fig. 1 shows the distribution of SDS scores among the 182 patients. The SDS scores of 38 (20.9%) patients were greater than 48, indicating moderate or severe depressive conditions.
Somatic symptoms
The mean number of checked symptoms was 4.3±3.03, and the most common symptom was general fatigue (106; 58.2%), followed by sleeping problems (53; 29.1%) (Table 2).
Comparison between depressed group and nondepressed group
The characteristics of the patients in the 2 groups are shown in Table 4 . There were no statistically significant differences in sex or age between the 2 groups. Patients in the depressed group had a significantly greater history of mental disorders and consultations with a psychiatrist than those in the non-depressed group. The number of checked symptoms was significantly larger in the depressed group than in the non-depressed group (6.7 vs. 3.7, p<0.01). Overall, 9 of the 20 checklist symptoms were more prevalent in the depressed group than in the non-depressed group.
Multiple logistic regression analysis to identify variables related to depressive condition
Multiple logistic regression analysis indicated that the significant dependent variables which were related to depressive conditions were general fatigue (checklist item 1), headache (item 5), and sleeping problems (item 6) ( Table 5 ). We defined these 3 symptoms as DRSS.
Factors predicting depressive conditions
The areas under the ROC curves of the number of checklist symptoms and the number of DRSS were 0.751 and 0.752, respectively (Fig. 2) . The sensitivities and specificities are also shown in Fig. 2 . 
Discussion
The prevalence of depression among outpatients in primary care or a general medicine clinic is reported to be between approximately 5% and 50%, depending on the population studied and the methods used (8, 10) . In the present study, 20% of patients in the general medicine clinic were suspected to have moderate or severe depressive conditions. This ratio is not significantly different from those reported by Zung et al. (5) (17) . Yoshihara et al. reported that the mean SDS score was significantly higher in patients in a university hospital general medicine clinic than in patients in rural area clinics (38.3±9.6 vs. 34.2±7.5, p<0.05).
Garcia-Campayo et al. reported positive associations between the characteristics of somatic symptoms (number, frequency, and associated disabilities) and depressive severity in patients with major depressive disorder (18) . In the current study, we did not investigate the frequency or associated disabilities of somatic symptoms. However, we identified 3 somatic symptoms which were related to depressive conditions and confirmed that the number of symptoms was associated with depressive conditions.
From the ROC curves, the sensitivities and specificities for detecting depressive conditions were observed to be similar for the total number of somatic symptoms and the 3 DRSS. In a time-limited environment such as a primary care setting or a general medicine clinic, the number of DRSS might be a simple and useful predictor of depressive conditions.
The early detection and treatment of depression are important to prevent suicide. In a recent study regarding the Japanese health service, the authors reported that patients with depression often present with physical symptoms, and therefore medical doctors should properly coordinate with psychiatrists (19).
Study limitations
There were some limitations in the present study. First, this was a single-center study, and therefore the clinical characteristics of the present patients may differ from those of other primary care clinics in Japan. Second, about onethird of the patients did not answer all 20 questions. The patients with severe depression and/or elderly patients might be unable to fill out the questionnaires. In this study, patients who answered 17 or less items of SDS were significantly older than those who answered more than 18 items (57.8±19.34 vs. 46.5±18.04, p<0.01). The exclusion of these patients would likely lead to an underestimation of the prevalence of depression. Further studies, with improved study design to facilitate a higher completion rate, are necessary.
Williams and Macdonald (20) determined non-response bias in the results of a two-stage screening survey of psychiatric disorder. They reported two types of non-response bias. The first one is bias due to illness, which resulted in prevalence estimates being some 5% lower than the true prevalence. The second one is bias due to defensiveness, which results in the sensitivity being overestimated by about 6%. Physicians should recognize the limitation of the tools. Despite these limitations, SDS has been a useful screening tool for depression in primary care settings and has shown reasonable and consistent accuracy.
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